Vibrio harveyi hemolysin induces ultrastructural changes and apoptosis in flounder (Paralichthys olivaceus) cells.
Vibrio harveyi hemolysin (VHH) is considered a major pathogenic virulence factor to fish. However, the VHH active-site mutant has lost all hemolytic and phospholipase activities as well as pathogenicity. In this study, the effect of VHH on erythrocytes and a gill cell line from flounder was elucidated. Erythrocyte membranes formed thin tubular protrusions immediately after exposure to VHH, and membrane corrugations were evident after extended incubation. In contrast, the mutant VHH did not induce any gross morphological changes. With VHH-treated FG-9307 cells, a cell line derived from flounder gill, destruction of organelles and formation of features resembling apoptotic bodies were observed. Immunogold staining showed that a large amount of VHH was deposited on the membranes and membrane debris of erythrocytes and FG-9307 cells after treatment with VHH. Apoptotic features, such as chromatin condensation and apoptotic bodies, were observed in VHH-treated FG-9307 cells using DAPI staining. Moreover, cell cycle analysis showed that VHH increased the proportion of cells in G1 phase. In addition, VHH significantly increased the percentage of apoptosis, the number of TUNEL positive apoptotic cells, and caspase-3 activity in FG-9307 cells when compared with the untreated controls. These data suggested that VHH killed the cells through apoptosis via the caspase activation pathway.